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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

INTRODUCTION 

The January report  i s  t h e  second report  u t i l i z i n g  the  current  Airframe 011 
drawing re lease  as a basis. The current weight s t a t u s  summarizes t h e  changes 
from the  previous Airframe 011 weight, and incorporates t h e  estimated changes 
f o r  t h e  LOR Mission Spacecraft .  
consis tent  wi th  airframe drawing release and continuous updating of t he  
estimated LOR changes. 

Th i s  format allows weight s t a t u s  report ing 

The current report  reflects a spacecraft  decrease of 75 pounds a t  
i n j e c t i o n  and 30 pounds a t  t h e  injected spacecraf t  condition less Service 
Module propellant.  
a Service Nodule loaded with su f f i c i en t  propellant a t  a spec i f i c  impulse of 
313.0 t o  provide 10 per  cent A V margin. 
including crew, of 25,000 pounds. 

The current injected weight of 85,240 pounds is  based on 

This i s  based on a LEM weight, 

The major change i n  t h e  Command Module was due t o  an increase i n  the  
Communication System based on t h e  current Collins s t a tus .  

There were no changes t o  the  Airframe Service Module, however, t he  
Service Module estimates f o r  t h e  LOR Mission were revised by the  de le t ion  of 
t h e  VHF requirement from t h e  rendezvous radar i n s t a l l a t i o n .  

The major change in  t h e  Launch Escape System were due t o  a redesign in 0 
t h e  aerodynamic f l ap ,  a revised estimate for the  e l e c t r i c a l  wiring and an 
increase i n  b a l l a s t  consis tent  w i t h  t h e  combined Launch Escape and Command 
Module balance requirements. 

The E a r t h  Orbi ta l  Kission Weight Summary r e f l e c t s  a two s tage  Booster-to- 

The 
Orbit  in jec t ion  without t h e  use of Service Module propulsion and is  based on 
a complete Service Module loaded wi th  2420 pounds of de-boost propel lant .  
Earth Orbit  weight reported limits the o r b i t a l  a l t i t u d e  capabi l i ty  with t h e  
Sa turn  I booster t o  79.3 nau t i ca l  miles. 
a l t i t u d e  w i t h  t h e  Saturn I booster requires of f  loading t h e  Command Fodule and 
Service Module. 

To obtain t h e  100 nau t i ca l  o r b i t a l  
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE end INFORhlATION S Y S T E M S  DIV1SlU.S  
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I 

PREVIOUS 

12-1-63 

COMMAND MODULE 9770 

SEXVICE MODULF: 9960 

ADAPTER 3400 

ITEX LOR STATUS 

NORTH q M E R  C A N  AV ATION. I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SPACECRAFT 

WEIGHT STATUS SUMARY 

(LESS m) 

BTIMATEI 
CHANGES 

TO 
LOR 

CUIRENT 
MR 

WEIGHT 
1-1-64 

BASI! 
Lo1 - 

% B T  

51 

20 

40 

100 

FOR ( 
S TATl 

:cAL 

p: 
L 

$ACT 

2 

7 
9 

ITEM 

ZOMMAND MODULE 

5ERVXCE MODULE - B/O 

LES 

ADAPTER 

+20 I 9940 
-150 

+160 

+ n o  

+2515 

9790 47 

73 

5 1  

1 9750 9910 

-5 I 7095 7205 

+55 I 885 3400 

TOTAL LESS PROPELLANT 

LOR PROPELLANT 

+a63 5 

- 
30305 

37680 

44 5 1  

100 

5 

- I -  67985 19  79 2 GROSS WEIGHT 

CHANGE 
TO 

CUFlRENT 

CURRENT 
LO2 STATUS 

1-1-64 

+20 

-50 

9790 

9910 

3400 

2 4 6 0  

I I TOTAL S/C In jec ted  Less Propellan 47560 -30 

37725 -45 

85315 -75 

PROPELLANT 

TOTU I N J E C T E D  WEIGHT 

37680 

85240 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

STRUCTURE 

COMMAND NODULE 

CURRENT AIRFRAME WEIGH" EMPTY CHANGES 

Increase inner  t o  outer  a t tach  s t ructure  i n  the  hea t  shield 
equipmentareadue t o  revised abort load analysis w r i n g  
addi t ional  s t ruc ture  at each of 1 5  a t tach  locations.  +9.0 

COMMUNICA'ITONS (+17.0) 

Increase S-band transponder due t o  calculation of wiring 
c i r c u i t r y  required t o  meet Apollo performance i n  l i e u  of 
estimated data. +5.9 

Increase S-band power amplifier due t o  current calculat ions 
r e f l ec t ing  addi t ional  components not previously l i s t e d  i n  
Collins estimates. +3.5 

Increase Signal Conditioner due t o  addition of hea t  sink 
material required by revised packaging, power supply and 
wiring weight estimates. +7.6 

INSTRUMENTATION (+LO) 

Increase PCM equipment due t o  current Collins information 
r e f l ec t ing  calculated data  i n  l i e u  of estimated. +1.0 

CONTROLS AND DISPLAYS (-3.0) 

Decrease MIT Navigator Display and control due t o  u t i l i z i n g  
calculated data  i n  l i e u  of estimated data. -1.4 

Decrease Manual Rotational Controls due t o  incorporating 
Minneapolis Honeywell data re f lec t ing  p a r t i a l  ac tua l  weights. -1.6 

GUIDANCE AND NAVIGATION (+2.0) 

Increase MIT components due t o  u t i l i z i n g  calculated data  i n  
l i e u  of estimated data. +-2.0 

STABILIZATION AND CONTROL (+LO) 

Increase ECA packages based on current Honeywell data  r e f l ec t ing  
p a r t i a l  ac tua l  weights. +1.0 

11 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CURRENT AIRFWE WEIGHT D P T Y  CHANGES 

EARTH LANDING SYSTEX 

Decrease the  parachute system due t o  incorporating the  
Northrop s t a t u s  r e f l ec t ing  the following: 

Increase i n  drogue chute system due t o  
adding a protect ive cover t o  t h e  drogue 
chute risers as the  risers may be burned 
by coming i n t o  contact with s t ruc tu re  
heated during entry.  

Increase i n  drogue chute system due t o  
adding a guide ring t o  the 4 m g ~ e  mz$ar 
t o  prevent cu t t ing  t h e  r i se rs .  +7.8 

(-7.0) 

-10.2 

+2.5 

Increase in p i l o t  chute system due t o  
adding a pro tec t ive  cover t o  t h e  p i l o t  
chute risers as t h e  risers may be burned 
by coming i n  contact w i t h  s t ruc tu re  heated 
during entry.  +1.4 

Decrease i n  mab c l i ~ s t e r  dce t o  r e d e s i g h g  
main harness assembly t o  eliminate l egs  and 
links which were used between the  suspension 
l i n e s  and the  c lev is .  -21.9 

Increase forward heat sh i e ld  release system due t o  incorporating 
calculated weights from released drawings i n  l i e u  o r  pre- 
released drawings. +3.2 

TOTAL COMMAND NODULE CURRENT AIRFRAME -WEIGHT EXPTY CHANGES +20.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

REvIouS 
FRN .011 
STATUS 
12-1-63 

ITEM 

CHANGE 
To 

CURRENT 
AFRM 

Structure  1083 

58 

4764 
434 

92 
55 

49 

E lec t r i ca l  System 

-52 

+43 

+3 

-8 

Propulsion System 
Main Thrust 
J e t t i son  
Je t t i son  Motor 

Skirt 
Pitch Control 

6535 

565 

Separation Provisions 

-14 

+9 

C / M  Boost Prot. Cover 

LES - NO BALLAST 

BALLAST 

TOTAL L.E.S . 

LAUNCH ESCAPE SYSTpl 

WEIGHT STATUS 

7100 I -5 

CURRENT 
JFRM ou. 
WEIGHT 
1-1-64 

103 1 

101 

4767 
434 

92 
47 

49 

6 521 

574 

7095 

EsmATE: 
CHANGES 

To 
LOR 

+175 

+I75 

-65 

+110 

CURRENT 
LOR 

WEIGHT 
1-1-64 

103 1 

101 

4767 
434 

92 
47 

49 

175 

6696 

509 

7205 

BASIS FOR CDRRBJ: 
LOR STATUS 

% E S T  

9 

100 

40 

60 

61 

100 

35 

100 

40 - 

% CAI 

75 

60  

40 

39 

55  

_c_ 

5 1  - 

% AC: 

16 

100 

100 

10 

9 - 

u 
SID 62-99-23 

AArr- 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH ESCAPE SYSTER 

CURRENT A I R F W  CHANGES 

STRUCTURE 

Decrease tower assembly due t o  revising the  aerodynanic 
f l a p  t o  a more e f f i c i e n t  shape with reduced area. 

Decrease tower insulat ion due t o  u t i l i z i n g  Avcoat 5026-39 
i n  l i e u  of Buna "N" insulation i n  conjunction w i t h  t he  
f l a p  redesign. 

PROPUISION 

Increase escsne r- ----"I mn+.nr  due t o  t h e  addi t ion of a ciessicant 
pack t o  maintain the  desired humidity. 

Decrease p i t ch  motor due t o  t h e  incorporation of a 1700 
1b.-sec. s p e c i f i c  impulse pi tch motor i n  l i e u  o f  
3000 1b.-sec. version. 

BALUS T 

I n c r e a e  b a l l a s t  consistent w i t h  current Command Module 
and LES balance requirements. 

ELECTRICAL POWER 

Increase e l e c t r i c a l  wiring due t o  revised estimate based on 
current design. 

TCTAL LAUNCH ESCAPE SYSTEX CWXNT .4IRFF3XF, \ E I G H T  CHANGES 

-3 2 

-19 

(-5 1 

4-3 

+9 

(+43 1 

"L3 

-5 

15 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ADAPTER 

WEIGHT STATUS 

PREVIOUS CHANGE 
AFP8 011 TO 
STATUS CURRENT 
12-1-63 AFRM 

- 

Struc ture  715 -6 

E lec t r i ca l  I 2 0 /  
Separation System I 95 1 6 1  

TOTAL ADAPTER 1 830 1 c55 

CURFEXT ESTIMATED CURRENT ' BASIS FOR CUIIFENI 
AFRK 011 1 CHANGE 1 LOR 1 LOR STATUS 

WE1 GHT TO WEIGHT 
1-1-64 1 LOR 1 1-1-64 o EST 5 CAI 

30422 

70 

288 

3400 
- -._ - - - ~  ___ 

I I 

16 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ADAPTER 

CUIZFaNT AIEFPAN3 \C?,IGHT CH4NGFS 

ST2UCTUXE 

Decrease honeycomb face sheets  based on refined design 
analysis. 

SEPARATION SYSTEF 

Increase separation system based on current layouts which 
r e f l e c t  t es t  r e s u l t s  t h a t  increase the  number. of grains  
required t o  sever the  honeycomb panels. 

TOTAL ADAPTER CCTRRENT AIRFFWE WEIGHT CHANGES 

17 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INEWRMATION S Y S T E M S  DIVISION 

S T B U C T U J  

Eliminate the  heat sh ie ld  substructure face sheet pads ( sca r  
weight) provided on the  f irst  few spacecraf ts  f o r  designs 
t h a t  were not c o n s m a t e d  (s t rakes ,  plugs, vents,  e t c . ) .  

Analyze s t ruc tu re  design i n  d e t a i l  based on a refinement of 
loading condi.tions , as the  o r ig ina l  desigz w a s  accomplishzd 
on an extremely t i g h t  schedule u t i l i z i n g  a minimm of loads 
and equipment information. 

Incorporate a boost prstectj.Cn cover ovsr t h e  Corrunand F:oduie 
nose t o  be je t t i soned  with the  Launch Escape System to&-er. 
This hrould allow t h e  ab la t ive  material  thickness on t h e  
nose t o  be reduced. 

Peduce t h e  spacecraft  temperature c r i t e r i a  from 25C°F t o  
2CG"F. 
mater ia l  C W  be removed f o r  every degree reduction a t  
st.z.rt of entry.  

A saving o f  appro.dxatelg one pound of ab la t ive  

Hefine secondary st,ructure design by add i t iona l  machining 
o f  extrusions u t i l i z e d  i n  coldplate closeouts, a l tern.ate  
materials, and a reduction o f  supports f o r  s c i e n t i f i c  equipment. 

iteduce heat sh i e ld  window g la s s  thickness from 0.70 inch t o  0.55 
inch based on a more detai led thermal and s t r u c t u r a l  ana lys i s .  

Add LEX docking provisions f o r  the LCjR mission. 

COYRUN1 C A T I O N S  

Delete console in t e r f ace  connectors r e su l t i ng  i n  sme complica- 
t i o n s  i n  manufacturing and repa i r  of console. 

(-66) 

-26 

-40 

-30 

-50 

-60 

-10 

ti 50 

( - 9 )  

-9 

(-305) 

Delete instrumentation required for  f l i g h t  qua l i f i ca t ion .  -305 

18 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COT~PTROIS ARE DISPLAYS -- 
Reduce weight of displays by u t i l i z i n g  lamps i n  l i e u  of t h e  

barometric pressure ind ica to r  and by sharing cryogenic 
pressure and quant i ty  readouts between the  hydrogen and 
oxygen requirements. 

Delete the  self-test capab i l i t y  of t h e  SCS displays.  

Delete ta i l -off  switch from d e l t a  V ind ica tor .  

Delete present react ion j e t  solenoid power switching relays 
from the  SEI  mode s e l e c t  panel. 
and c i r c u i t  breakers f o r  reaction j e t  soienoid power control.  

U t i l i z e  a m n u a l  switch 

Replace r o l l  a t t i t u d e  e r r o r  needle servo dr ive with galvanometer 

Add rendezvous radar  panel required f o r  LOR mission. 

movement. 

STABILIZATION AND CONTIZOL 

Remove a l l  elapsed time indicators  p r i o r  t o  f l i g h t .  

U t i l i z e  p a r t i a l  po t t i ng  i n  low diss ipat ion ECA modules. 

2educe t o t a l  length of ECA package. 

Delete mult iple  monitor r e l ays  i n  DC amplifiers.  

Packages are present ly  
designed t o  include growth capabi l i t i es .  

SXVTP,ONE?JTAL CONTROL 

U t i l i z e  a combined tank with separate compartments f o r  waste 
water and potable water. 

TOTAL COPNAND KODULE CURRENT LOR 'dEIGHT W T Y  CHANGB 

-4 

-2 

-1 

-2 

-1 

+13 

( -10 ) 

-1 

-5 

-3 

-1 

( -4)  

-3 91 

19 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

C ? D i  SYSTE?!S 

Reduce l i f e  rafts due t o  design refinement u t i l i z i n g  higher 
s t rength t o  weight r a t i o  materials. 

SCIENTIFIC EgUIl”3JT 

Add s c i e n t i f i c  equipment based on current LOR mission 
requirements. 

TOTAL COlWiFD KODULE CUFtRE3T LOR USEFUL LOA0 CHANGT;! 

20 
SID 62-99-23 

( - 9 )  

-9 

(-+250) 

+2 50 

+2L1 



N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SEPVICE I+!CDULE 

C U F , E N T  LO2 $EIGHT DTPTY CHANGE 

S T R U C T U Z  

Add structural beef-up required to support the rendezvous 
radar equipment 

ELECTRONICS * 
Add rendezvous radar equipment consistent with the LOR 

requirements. 

TOTAL S E R V I C E  FODULE: CUR-RENT LOR WBIGHT EElPTY CHANGES 

NOTE: q h e  radar equipment weight has been reduced by 50 pounds 
subsequent to the December report due to the deletion of the 
v nr capabiii ty . ,r,m 

( +-40 ) 

+40 

( - W O )  

+120 

+160 

21 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

S TEC'CTUXE 

Add a boost heat sh i e ld  f o r  protection of t he  forward 
compartment during boost heating. 
t h e  boost heat sh ie ld  reduces t h e  forward corspartment 
heat  sh i e ld  ablat ive thickness and l igh tens  t h e  
inJected spacecraft  weight. 

The addi t ion of 

BALLAST 

Decrease b a l l a s t  consistent with current Command Module 
US "valance requirements. 

TOTAL MUNCH ESCAPE SYSTEN CURRE3JT LOR WEIGHT CHANGES 

22 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ADAPTER 

CURRENT LOR WEIGHT CHANGES 

U t i l i z e  t h e  S-IV B Adapter consistent with t h e  current LOP, 
mission requirements i n  l ieu of the S - I V  Airframe 011 
Adapter. 

23 
SID 62-99-23 

% 

+2515 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT HISTORY COMMENTS 

LAUNCH ESCAPE SYSTEX 

The design goal es tabl ished f o r  t he  LES is  6,300 pounds, excluding b a l l a s t .  
This weight was based on the  September 1362 s t a t u s  weight of 6,600 pounds, 
including t h e  necessary ballast t o  provide cur ren t ly  determined aerodynamic 
s t a b i l i t y  t o  prevent tumbling. 

The o r i g i n a l  design goal of 5,900 pounds, as reported i n  t h e  June s t a t u s ,  
SID 62-99-5, was based on an a t t i t u d e  control led configuration. 
configuration weight includes a p i tch  motor and b a l l a s t  not included i n  t h e  
o r i g i n a l  t a r g e t  weight. 

The current 

COMMAND MODULE 

The design goal es tabl ished f o r  tne Command Nodule i s  8,500 pounds. 
estimated weight breakdown f o r  t h e  design goal i s  provided f o r  comparative 
purposes. 

The o r i g i n a l  design goal m i g h t  of 8,340 pounds, as reported i n  the  June 
s t a t u s ,  SID 62-99-5, did not include t h e  proposed increases  nor t h e  Category 1 
reductions presented i n  t h e  Ju ly  br ie f ing  and incorporated i n  t h e  Ju ly  S ta tus  
Report. 

An 

0 

SERVICE NODULE 

The design goal es tabl ished f o r  t h e  Service Module l e s s  usable propel lant  is 
11,OOO pounds. 
f o r  comparative purposes. 
usable propel lant  f o r  t h e  25,000 pound LEM. 

An estimated weight breakdown f o r  t he  design goal  is provided 
This configuration i s  s ized f o r  45,000 pounds 

The o r i g i n a l  design goal weight of  8,595 f o r  t h e  burnout condition was  based 
on a lunar  configuration s ized f o r  31,000 pounds usable propel lant .  

24 SID 62-99-23 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT HISTORY 

COMMAND MODULE 

DESIGN 
GOAL 

St ruc ture  

Crew Systems 

C o m i c a t  ion 

I n s t  rumentat ion 

Controls & Displays 

Guidance &Naviga t ion  

S t a b i l i z a t i o n  & Control 

Reaction Control 

E l e c t r i c a l  Power 

Environmental Control 

Earth Landing 

WEIGHT W T Y  

C r e w  

S u i t s  & Personal Quipment 

Food & Containers 

Reaction Control Propellant 

Environmental Control Fluids 

S c i e n t i f i c  Payload 

GROSS WEIGHT 

530 

330 

173 

261 

261 

181 

195 

390 

23 5 

610 

6990 

528 

304 

90 

210 

128 

250 

I 

AUTHORIZEC 
CHANGES 

+125 

+ 33 

+ 7  

+ 2  

+161 

+11 

-12 

+327 

- e  

+319 

DESIGN 
GOAL 

ADJUSTED 
1-1-64 

3949 

530 

363 

180 

263 

422 

181 

195 

LO1 

223 

610 

7317 

528 

296 

210 

128 

250 

8819 

25 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE WEIGHT HISTORY 

WEIGHT EMPTY AUTHORIZED CI-L4NGES 

STRUCTURE 

Change parachute a t t ach  t o  a two leg  configuration f o r  incor- 
porat ion of t h e  ''Tumbling ConceptII a t  e a r t h  impact a t ten-  
uation. (CCA No. 93) 

COMMUNICATIONS 

Add a spacecraf t  up-data l i n k  f o r t h e  purpose of providing 
current  GOSS data  within the  spacecraft f o r  display and 
comparison with the  on-board computed data.  (CCA No. 54). 

Change the  present  two speed data s torage t o  a th ree  speed 
machine t o  provide fast dump of data.  (CCA No. 59) 

Increase t h e  PCM output b i t  r a t e  from 31,000 t o  51,200 bi t /sec.  
This change was or ig ina l ly  considered t o  have negl ig ib le  
weight a f f e c t  but has henceforth been reported by Collins 
t o  cause a seven pound increase. (CCA No. 44) 0 

CONTROLS & DISPUYS 

Furnish and i n s t a l l  a clock t imer panel at t h e  navigation 
s t a t i o n  lower equipment bay. (CCA No. 84) 

GUIDANCE & NAVIGATION 

+12 5 

(+33 1 

+35 

-2 

(+7 1 

+7 

(+2) 

+2 

(+161) 

Increase t h e  Guidance and Navigation per  recent weight report  
from M.I.T. 
b i l i t y  f o r  t h e  M.I.T. design, t h e  weight changes i n  t h e i r  
Weight and Balance Report will be considered as authorized 
changes. +161 

Since NAA does not have weight control  responsi- 

Add two b a t t e r i e s  t o  provide a source of power, separate  from 
t h e  primary D.C. power, t o  i n i t i a t e  pyrotechnic devices. 
( C C a  No. 28). +10 

Add PLSS ba t t e ry  charging control  t o  prevent overcharging b a t t e r y  
(CCA No. 82) +1 

26 
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NORTH A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

CONMAND MODULF, WEIGHT HISTORY 

WEIGHT ENPTY AUTHORIZED C H A N G E  

( -12 ) ENTTIRONMENTAL CONTROL 

Add a C02 sensor t o  the  ECS as  a par t  of t he  ECS operational 
instrumentation. (CCA No.43) +2 

Add a surge tank t o  ECS and delete en t ry  oxygen supply t o  provide 
-7 early mission emergency gas f lows .  (CCA No. 52) 

Deletion of regenerative h e a t  exchanger from t h e  ECS 
heat exchanger package. (CCA No. 63) -7 

+3 27 TOTAL CONMAND MODULE WEIGHT EMPTY CHANGES 

27 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMKAND MODULE WEIGHT HISTORY 

USEFUL LOAD AUT!lORIZED CHANGES 

SUITS & PEXSONAL EQUIPMENT 

Change t h e  following GFE (NASA) respons ib i l i ty  items : 

Increase personal rad ia t ion  dosimeters per  
NASA Crew Systems Heeting Number 19, Action 
Item Number 6. 

Increase P E S  per Hamilton Standard s t a tus .  

Delete i n i t i a l  charge water f o r  coolant, from 
P X S ,  as t h i s  i t e m  i s  now car r ied  i n  t h e  
potable water tank. 

Delete one PISS consistent with requirements 
f o r  LOR mission. 

Delete primary oxygen from remaining P E S .  

+10 

'36 

-5 

-48 

-1 

-8 

28 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Struc ture  

Electronics  

Reaction Control 

E l e c t r i c a l  Power 

Environmental Control 

Propulsion System 
Ehgine I n s t a l l a t i o n  
Propel lant  System 

WEIGHT ENPTY 

Usable RCS Propellant 
Usable Fuel Cell  Reactants 
Environmental Control Fluids 
Main Propulsion Helium 
Main Prop. Residuals 
Unusable RCS Propellant 
Unusable Fuel Cel l  Reactants 

WEIGHT HISTORY 

SERVICE MODULE: 

DESIGN 
GOAL 

3 203 

145 

737 

1203 

2 50 

606 
2456 

8600 

611 
Lc79 
193 
139 
900 

61  
17 

BURNOUT 'rJEIGHT 

Kain Propellant 

GROSS \ E I G H T  

11000 

45000 

56000 
- 

AUTHORIZED 
CHANGES 

DESIGN 
GOAL 

AIjJUS TED 
1-1-64 

3 203 

Ur-5 

737 

1203 

250 

606 
2456 

- 

8600 

611 
479 
193 
139 
900 
61 
17  

11000 

45000 

56000 
--. I_--_ 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT AND CENTEF, OF GRAVITY CHANGES 

COWAND MODULE: 

STRUCTURE 

Addition of crushable core ins ta l la t ion  i n  t h e  a f t  compartment. 

cm SYSTEMS 
Change i n  crew and metabolic c r i t e r i a  based on astronaut data  

and new NASA metabolic ra tes .  

Crew 
Food and Containers 

Increase constant w e a r  garments per Space Su i t  In te r face  Meeting. 

Delete requirement f o r  t h e  P U S  as there  i s  no extra vehicular 
missions planned from the  Command Module. 

Decrease mission duration from 14 days t o  8 days: 

Food and Containers 
Ched.cal Dfsfnfe e tan t  

Increase crew couches based on current calculated weights. 

Increase crew couch attenuation system based on current designs. 

COMFUNICATION & INSTRUMENTATION 

Repackage PW components 

U t i l i ze  Conic Corporation VKF/FG and unmodular HF. 

Delete PW- provision f o r  f l i g h t  qua l i f ica t ion  instrumentation 
growth. 

Ut i l ize  Rantec multiplexer. 

Decrease spares. 

-49 
-12 

+5 

-45 

-26 
E 

-2 

+47 

+22 

(-53 1 
-18 

-e 

-10 

-6 

-11 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT AND CENTER OF GRAVITY CHANGE 

COMMAND MODULE 

STABILIZATION & CONTROL (-34 1 
Ut i l i ze  magnesium i n  l i e u  of aluminum on ECA base p la tes .  -25 

Change in t e rna l  package connectors from Amphenol t o  Cannon 
based on recent connector optimization study. -9 

ELECTRICAL POWER SYSTEX (+321) 

Increase wiring per current preliminary wire evaluation. +2 50 

Increase e l e c t r i c a l  Command Module t o  Service Module umbilical 
consistent w i t h  po ten t i a l  intermodular wiring requirement e +E35 

Decrease inver te rs  due t o  redesign of power t r a n s i s t e r s .  -u 
ENVIRONMENTAL CONTROL SySTE;M ( -70 1 

Reduce l i t h ium hydroxide and containers per change i n  Crew 
and Metabolic c r i t e r i a  based on astronaut data  and new 
NASA metabolic ra tes .  -18 

Reduce quant i ty  requirements of l i t h ium hydroxide due t o  
mission duration decrease from l.4 days t o  8 days. -47 

Add re-entry oxygen required due t o  delet ion of PUS. +4 

Delete two  l i thium hydrofide charges by raising t h e  
maximum allowable C02 content. 

SCIENTIFIC EQUIPKENT 

Remove from Lower Equipment Bay 

-9 

(-170 ) 

-3 5 

Remove from Right Hand Equipment Bay. -135 

TOTAL POTENTIAL CHANGES, COMMAND M O D W  -44 

31 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT AND CENTE;R OF GRAVITY CHANGES 

SEiiVICE MODULE 

ELECTRICAL P0WE;R 

Reduce H2 f o r  8 day mission i n  l i eu  of 14 day. 

Reduce 02 f o r  8 day mission i n  l i eu  of Ik day. 

Decrease i n  Fuel Cell Power System based on folded 
f u e l  c e l l  design. 

Increase f u e l  c e l l  reactants  f o r  660 kw-hrs. 

Increase e l e c t r i c a l  Command Module t o  Service Module 
umbiiicai consistent w i t h  potent ia l  intennodular wiring 
requirement. 

E3NIRONMENTAL CONTROL 

Addition of propellant heating system t o  maintain fue l  a t  
temperature above freezing point. 

TOTAL POTENTIAL W G H T  CHANGES - SBVICE KODUL;E 

( -219 i 
-12 

-280 

-50 

+58 

+65 

(+70 1 

+70 

-149 

32 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

W3IGHT EXPTY 

St ruc tu re  

Crew Systems 

0 --.. - 2  --+: --- 
UUlllll‘LUllc.d lJIU115 

I n s  t nunentat ion 

Controls & Displays 

Guidance & Navigation 

S t a b i l i z a t i o n  8- Control 

Reaction Control 

E l e c t r i c a l  Power 

Environmental Control 

Zarth Lar,ding 

USEFUL LOAD 

Crew Systems 

Reaction Control 

Enviromental  Control 

S c i e n t i f i c  Payload 

GROSS hEIGHT 

ITEI? 
CURREYT 
Jl l IGHT 
1-1-61, 

F2L4 

1546 

33 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

I TIE  

STRUCTUW 
Inner S t ruc ture  

Forward Section 
Honeycomb 
Frames, 1-ings and Hatches 
F i t t i ngs  and Attachments 

Honeycomb Panels 
Longerons, Frames and 3 n g s  
Window and Hatches 
F i t t i nps  and Attachments 

A f t  Section 
Honeycomb Panel 
Ring 

Center Section 

Secondary Structure 
?H Zquipnent Ba:r and Coldplates 
LH Equipment Bag 
Fwd. LH Equipment Eay 
r WU. rLn Lquipmeri Pay and Coidpiates 
Kain Display Panel and Coldplates 
Lower Equipment Bay and Coldplates 
Aft Equipment Eay 
C r e w  Area 
h‘eat Shield Equipment Area 

Forward Section 

F--J nil - 

Heat Shield Substructure 

Honeycomb Panels 
Frames and Eings 
F i t t i n g s  and Fechanism 

Honeycomb Panels 
Frames and Rings 
Doors and Covers 
F i t t i ngs ,  1:echanism and Attachments 
A i r  Vent 

A f t  S e c t ion 
Honeycor-’3 3anels 
Frmes and 2,izgs 
F i t t i ngs  and kttachnents 
Toroidal Assenbly 

Center Section 

Ablation Material 
Forward Section 
Center Section 
A f t  Sect ion 

Insulat ion 
Separation Provisions and Attachnents 
LZK Docking 

TGTAL STilUCTUIE 

0 

( 1061 ) 
207 

63 
57 
e? 

66 5 
196 
263 

102 
164 

110 
79 

1?5 
61 

5 
37 

( 1424) 
19 5 

109 
35 
5 1  

703 
246 
107 
IC5 
141 
24 

3 5c 
li7 
el 
4e 

(195) 
(2) 

46F1 

34 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEX 

Crew Couch Support and Rest ra in t  System 
Waste Management 
Egress Accessories - Hatch 
Case Assembly - Nap and Fianual 
S h e l f  Assy. - :Jork/Food Preparation 
Food Storage Eoxes 
S t r u c t u r a l  Seats and Supports 

CURFENT 
h3IGHT 
1-1-64 

26.0 
2.1 
3.c 
3 n  
1.9  
5.0 

258.0 

-.- 

29e.o 

35 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL 'AXIGHT - STA'I'ZYENT 

COI !? Y.ND E!ODULE 

C@l?YQ?I CATIONS - 

Lower Ray 
C-Band Transponder 
Unified S-Band 
S-Band Power krr,plifier 
VFF-FTC Tramrnitter/W Transceiver 
VHF X? Trans. -3ec/VhT Rec. Bea. 
lklt ip lexer  
Spares 
Signal  Conditioner 
Ze corde r 
Audio Center 
Premodulation Processor 
Central Timing Equipzent 
Up Data Link and Provisions 
VHF-HF Diplexer 
VHF-UKF Diplexer 
S-Band P.A. Spare Traveling Wave Tube 
S-Band P.A. Spare Power Supply 

VHF-HF Recovery Antenna & Transmission 
C-Band Antenna & Transmission 
2-YJiC High ' Gain Antenna and Transmission 
ViP-3 KXC Omni Ant., Trans. Pr I n s t l .  Prov. 

iiemote Equipment 

E l e c t r i c a l  Provisjons 
E lec t r i ca l  Hiring 
Data Distr ibut ion Panel 
coax 
Cornectors 

TCT AL COT3 TEX C ATIOEJS 

(?58.7) 
20.8 
30.9 
17.5 
16 ? 

15.1 
11.0 
19 .O 
40.0 
25 0 4  
8.0 

13.8 
G.0 

25.0 
1.7 
1 .5  
2.3 
4.5 

(57.3) 
11.4 
11.7 
4.4 

29.8 

-, .- 

(84.0)  
65.7 

6.1 

4.0 
5.2 

400. C 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Zemote Equipment 
Sensors 
Muclear Radiation Detection Provisions 
TV Camera 
TV Viewfinder 

Right Hand Bay Forward 
I n f l i g h t  Test System 

Conparators and Power Supply 

Switches 
Keter 
Chassis 
Harne s s 
Access Cable 

Lal7.p 

B lec t r i ca l  Provisions 
I n f l i g h t  Test E lec t r i ca l  Provisions 
Data Distribution Panel 

CU2REJT 
>EIGHT 
1-1-03 

(56*7)  
26.6 
21.1 
ii.0 

(47.0) 
35 00 

6.0 
4.5 
1.5 

16.5 
1.9 
1.5 
1.0 
9 . 1  
4.1 
2.c 

(34.2) 
30.3 

3.9 

37 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEX 

W 
DETAIL TsJEIGHT STATEXJZMT 

CCV/AND K?DULE: 
COhlTRCLS AND DISPLAYS 

MAIN DISPLAY PANEL 
Fain Display Panel Control S ta t ion  

SCS Fode Se lec t  
Delta Velocity 
F l igh t  Director Att i tude Indicator  
Att i tude Se t  and Gimbal Posit ion Display 
SF3 Gimbal Actuator 
Entry Yonitoring Indicator  
Launch Vehicle Emergency Detection System C-1 
Master Caution and Abort L t .  
IF% Switch 
Barometric Indica tor  Light 
Event Timer 
Mounting Panels 
Rendezvous Radar 

Rain Display Panel Center Stat ion 
Acdio Pam: 
4-bort Light 
Reaction Control 
GMT Peadout 
ECS Gages and Controls 
Crew Safe ty  Controls 
HiFh Gain Antenna Control 
G 8r N Computer Keyboard 
Padiation Displays 
Cryogenic 
Caution and Warning Display 
Younting Panels 

Fain Display Panel System Management S t a t i o n  
Communications Control Panel 
Master Caution Lights 
Power Dis t r ibu t ion  
Fuel Cel ls  Controls 
Service Propulsion 
IFTS Switch 
Oqygen Warning 
Mounting Panels 

Nain Display Panel R H  Console 
Eus Switches 
Audio Panel 
Lig5ting Control 
Mounting Panels 

Nain Display Panel LH Console 
Mission Sequence Controls 
Lighting Control 
Audio Panel 
SCS Power Control 
Mounting Panels 

CUFXEMT 
WEX GAT 
1-1-64 

(57.7) 
3.3 
3.3 

10.0 
4.e 

.5  
15.0 
4.7 

-3  
.1 
.1 

1 . 5  
2.3 

13.0 

(60.4) 
1 . 2  

. 3  
11.3 

.F 
6.6 
1 . 6  
2.6 

15.0 
3.0 
4.3 
4.7 
9.3 

(31.5) 
4.0 
.2 

6.1 
4.7 
F. 9 
.1 
.1 

7.4 

(10.5) 
5.7 
1 .2  
1.6 
2.0 

(7.9) 
1.0 
1.6 
1.2 
3.2 
l.g 

TOTAL VAIN DISPLAY PANEL (To be brought forward) 16e. 0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL !IIEIGHT STATEPENT 

COB?AND MODULE 

CONTROLS AND DISPLAYS 

ITEX 

F??OTE EQUIPYENT 

Lower Equipment Bay 
Lighting Control Panel 
G 8. N Controls and Displays 

Yap and Data Viewer 
Display and Control - Navigation 
Display and Control - Computer 

Left  Hand Forward Equipment Bay 
Clock 
Event Timer 
Mounting Panel 

Crew Area Controls 
Manual Control - Rotation 
Panual Control - Translational 

Caution and Warning 
Detector 
Spares 

E l e c t r i c a l  Provisions 
E l e c t r i c a l  Wiring 
SCS/G &. N Display Junction Box 

CURRENT 
WEIGHT 
1-1-64 

(50.0) 
1.2 
48.8 

8.5 
25.3 
i5.u 

(20.5) 
12.1 
8.L 

(16.5) 
14.0 

2.5 

(30.4) 
28.7 

1.7 

TOTAL RENOTE EQUIPMENT 

TOTAf., MAIN DISPLAY PANEL, 

120.0 

168.0 

TOTAL CONTROLS AND DISPLAYS 28€?. 0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STAlEPENT 

COmAND FODULE 

ITEX 

GUIDANCE AND NAVIGATION 

Electronic  Equipment 
I n e r t i a l  Measurement 
Navigation Base 
Computer & Spare Tray 
Computer Stored Spares 
Pawer Servo Aasembiy 
Coupling Display Unit 
Eellows Assembly 

GUIDANCE 8, RATJIGATION - 

Optical  Equipment 
Sextant 
Telescope 
Cptical  Base 
Optical  Eyepieces 

Loose Stored Items 
Film Cartridges (4) 
Computer Loose Spares 
Power Servo Assembly Loose Spares 
CDU Spare Gear Box 
Spare Relay & Diode .Module 
Eye Relief Eyepiece 
Horizon Photometer 

E lec t r i ca l  Provisions 
Cabling KIT 
Cabling NAA 

Coolant Hoses 

TOTAL GUIDANCE AND NAVIGATION 

40 
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CURRENT 
WEIGHT 
1-1-64 

(269.7)  
59.0 
27.2 
70.0 
25.0 
5Y.b 
16.5 
12.6 

( 4 5 4  
12.0 
9.0 

21.0 
3.0  

(45.N 
3.0 

17.3 
16.7 
3.0 

.3  
1.5 
4.0 

(59.7) 

16.5 
43.2 

422.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEFEXT 

STABILIZATION ANT) CONTRCL 

STABILJZATION AND CCNVOL 

Lower Eqcipment Pay 
Rate Gyro Package 
Body Nounted Gyro Package 
Electronic C o n t r d  Package = ?itc> 
Electronic Control Package - Roll  
Electronic Control Package - Yaw 
Electronic Control Package - Auxiliary 
Display/B?MG ECA Package 
Spare Gyro - BYAG (2)  
Spare Gyro - Pate 
Spare Plug-In P'odule 

E l e c t r i c a l  Provisions 
Wiring, e t c .  
SCS Power Junction Box 

TOTAL STABILIZATION AND CONTROL 

CURRENT 
WEIGHT 
1-1-6L 

( 1 ~ 6 . 2 )  
7.5 
12.e 
29.2 
28.3 
38.2 
29.2 
36.7 

2.0 
.5 

12.0 

(17.e) 
16.3 
1.5 

204.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

REACTION CONTROL SYSTEM 

Propellant System 

DETAIL WEIGHT STATENENT 

COMMAND MODULE: 

REACTION CONTROL S Y S m  

Fuel System 
Tanks & Expulsion Devices 
Plumbing, F i t t ings  & Insulation 
Valves & Regulators 
Sensors 

Pressure System 
Tanks (4500 p s i )  
Plumbing, F i t t ings  & Insulation 
Valves & Regulators 
Sensors 

Engine System 
Engines 
Nozzle EXtension 

E l e c t r i c a l  Provisions 

Dumping System 
Valves & Supports 
Controls & Elec t r ica l  Provisions 
Plumbing & F i t t i n g s  
Miscellaneous 

TOTAL RBACTION CONTROL SYSTEM 

15.0 
11.4 
10.3 

.5 

C W N T  
WEIGHT 
1-1-64 

(74.6) 

37.2 

37.4 
15.2 
11.4 
10.3 

- 5  

(55.4) 
9.5 
4.8 

38.6 
2.5 

(U1.6) 
99.6 
42.0 

(32.4) 
13.0 
12.0 

5 .O 
2.4 

327.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INmRMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEXENT 

COMMAND MODULE 

ELECTRICAL POWER 

ITEM 

ELECTRICAL POWER 

Energy Source 
Battery - Re-Entry ( 2 )  
Battery - Post Landing (1) 
Battery - Pyrotechnic - Ins t a l l a t ion  

Power Conversion 
Inverter  ( 3 )  & Control 
Battery Charger & Controls 
PES Battery Charging System 

Power Distribution & Control 
D-C Power Panel Assy 
A-C Power Box Assy 
Battery Circui t  Breaker Panel 
Lower Equipment Bay Panel . 
Terminal Distribution Panel (Bus) 
Circuit  Breaker Panel 
E lec t r i ca l  Transmission (Wiring, Connectors, Cond., Sup. ) 
Ground Power Provisions 
Power Control Panel Connectors 
Ins t a l l a t ion  Provisions 

E lec t r i ca l  Common U t i l i t y  
E lec t r i ca l  Transmission (Wiring, Conn., Cond., & Sup. ) 
Right Hand Circui t  Breaker Panel 
L e f t  Hand Circui t  Breaker Panel 
Lighting Equipment 
Lighting 
Adapter Separation System 
LES Separation System 
S/M Pyrotechnic I n i t i a t i o n  
Circuit  Ut i l iza t ion  Package 
Sequencer 
Ins t a l l a t ion  Provisions 
c/M t o  S h  Separation System Wiring & Hardware 

c u m  
WEIGHT 
1-1-64 

(77.5) 
45.0 
22.5 
10.0 

(95.3) 
7.6 

11.9 
3.4 

9.0 

34.6 
6.0 
3.0 
10.0 

5.1 

4.7 

(203.2) 
87.7 
16.0 
10.5 
10.3 

5 00 
5 00 
3.5 
3 .c 
6.6 

39.1 

3 -0 
13.5 

TOTAL ELECTRICAL POWER 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFDRMATION SYSTEMS DIVISION 

DETAIL WEZGHT STATEMENT 

COHMAND IICDULE 

ENVIPLONPBMTAL CONTROL SYSTEN 

ITEM 

EXVIRONMENTAL CONTROL SYSTEN 

Pressure S u i t  Circuit  
Subcontractor Compressor, Heat Exchg., V a l .  & Cont. 
Ducting, Conn., Clamps, e tc .  
C02 Sensor 

-- Wat er-Gly co l  Circuit  
S-abcmtractsr Res., Evaprator ,  -Pump, vai. &, Cont. 
Water-Glycol 
Plumbing, e tc .  

Pressure & Temp. Control 
Subcontractor Heat Exchg., Blower,  V a l .  & Cont. 
Ducting 

Oxygen Supply System 
Subcontractor Val. & cant, 
Plumbing 
Oxygen Surge Tank 

Water Supply System 
Subcontractor Potable &Waste Tanks & Freon Tank 
Plumbing 
Water Separator Accum. Warn. Sys. 

Subcontractor Cornon Items 
Brackets, Plumbing, Elect.  Wiring 
Instrumentation 

Waste Management System 

supports 

E l e c t r i c a l  Provisions 

khnual Controls - Push Pull 
N2 Purge System 

TOTAL ENVIRONNENTAL CONTROL SYSTEN 

CURRENT 
NEIGHT 
1-1-64 

(77.1) 
68.6 

6.5 
2.0 

(59.3) 
28.4 
16.4 
12.5 

(19.0) 
18.2’ 
0.8 

(16.0) 
4.8 
4 :o 
7.2 

(36.9) 
23.2 
11.7 

2.0 

(18.8) 

(12.7) 

(21.0) 

(3.6) 

(2.8) 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

DETAIL WEIGHT STATEMENT 

COl4l?'?'M) MODULE 

EARTH LANDING SYSTEM 

ITEM 

EARTH LANDING SYSTEM 

Parachute System 
Drogue Chute System 
Main Cluster 
Disconnect MaLn Cluster 
P i l o t  Chute System 
Sequence Control 
Attach Provisions 

Location Aids 

Forward Heat Shield Release System 

Drogue Disconnect In s t a l l a t ion  

E l e c t r i c a l  Pyrotechnic In i t i a t ion  Provisions 

TOTAL EARTH LANDING SYSTEM 

CURRENT 
WEIGHT 
1-1-6L 

( 583 6 
78.7 

417.7 

29.9 
12.2 
42 .O 

3 1  
2 .A 

(6.3) 

(9.0) 

656.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

3 
DETAIL 'WIGHT STATEMENT 

COMMAND MODULE 

USEFUL LOAD 

Government Furnished Equipment 
Pressure Garment Assembly ( 3 )  
Portable Life Support System (1) 
Garments - Constant Wear 
Biomedical Instrumentation 
Personal Radiation Dosimeters 

CURRENT 
WEIGHT 
1-1-64 

(we.1) 
79.2 
42.1 

9.0 
2.0 

11.8 

Crew (50, 70, 90 Percentile) (528.0) 

Food and Associated Equipment 
Food 
Food Containers 
Food Mouthpiece - Personal 
Water Delivery Assembly - Personal 

Crew Accessories 
Lap Board Assembly 
Manual Set 
Map Set 
Logbook Assembly 
Tool Set - Inflight Maintenance 

Crew Equipment 
Shoe Straps 
Hose Assembly - Umbilical 
Belt Assembly - Inflight Maintenance 
Hose Assembly - Recharging, Backpack 
Suit Electrical Umbilical and Wire 

(83.5) 
67.5 
12.5 

2.0 
1.5 

(8.0) 
2.0 
3 00 
1.0 
1.0 
1.0 

(26.2) 
2.0 
17.9 
1.0 
2.8 
2.5 

Waste Management ( 3 . 4 )  

Medical Equipment (12.1) 

Personal Hygiene Fkpipment (15.6) 

Light Assembly - Portable (3.0) 

Provisions Assembly - Crew Survival (42.1) 

Personal Communications (3.0) 

TOTAL CREW SYSTEM (To be brought forward) 869.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEBENT 

COMMAND MODULF: 

USEFUL LOAD 

ITEX 

REACTION CONTROL 

Usable Propellant 

Residual Propellant 
Trapped - System 
Mixture Ratio 
Expulsion Efficiency 
Loading Tolerance 

RCS Helium 

E?JVIRONMENTAL CONTROL 

Lithium Hydroxide 
Activated Charcoal 
Containers f o r  LiOH & Charcoal 
Oxygen - Re-Entry 
Water-Earth Orbit Cooling & Drinking 
Water-Boost Cooling 
Water-hergency Re-Entry Cooling 
Water-PISS I n i t i a t e d  Charge 
Chemical Disinfectant 

SCIENTIFIC EQUIPMENT 

TOTAL This page 

TOTAL CREW SYSTEX (Brought forward frm Page 46) 

TOTAL USEFUL LOAD 

C C ! T  
WEIGHT 
1-1-64 

( 2 70.0 ) 

225 .O 

44.0 
30.8 

2.7 
7.8 
2 -  7 

1.0 

(157 .O) 

112.0 
4.0 

12.5 
3.7 
4.0 
4.0 
6.0 
6.8 
4.0 

(250.0) 

677.0 

869.0 

1546.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATPlENT 

SERVICE MODULE 

SUMMARY 

ITPI 

WEIGHT EMPTY 

Structure 

Electronics 

Zeaetion Controi 

Electrical Power 

Environmental Control 

Propulsion 

USEFUL LOAD 

Reaction Control 

Electrical Power 

Environmental Control 

Propulsion 

BURNOUT WEIGHT 

MAIN PROPELLANT 

GRQSS WFZGHT 

CURRF;NT 
WEIGHT 
1-1-64 

7680 

2290 

301 

580 

1384 

87 

3038 

2230 

83 8 

503 

208 

681 

99 10 

37680 

47590 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFf3RMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEKENT 

SERVICE MOD- 

STRUCTURE 

ITEX 

sTRucm 

Basic Body Structure 
Honeycomb Panels 
Frame and Rings 
Access Doors 
F i t t i ngs  and Attach Parts 
Radial Beams 
In te rna l  Par t i t ions  
Forward Bulkhead 
A f t  Bulkhead 
RCS Panels 

Secondarg Structure  
Tank Support Shelf 
Engine Support Structure 
Antenna Support Structure 
A f t  Heat Shield 

Insulat ion 

Separation Provisions and Attachments 

Fair ing - C/M t o  S/M 

Miscellaneous 

TOTAL STRUCTURE 

CURRENT 
‘MEIGHT 
1-1-64 

(1616 ) 
567 

6 
1 5  
i22 

373 
25 
161 
305 
122 

2290 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEXENT 

SEBVTCE MODULE 

ELECTRONICS SUBSPSTEM 

ITEN 

Communications 
High Gain Antenna 

Antenna 
Gimbals 
Earth Sensm 

Aiiterna Boom 
Antenna Locking Provisions 
coax 
Coax Connectors 

Wiring 
supports 

Instrumentation 
Sensors 
E l e c t r i c a l  Provisions 
supports 

Rendezvous Equipment 
Radar Package 
X-Band Dish  Ant., Trans. &Sup. 
Antenna Boom 
Antenna Actuation Mechanism 
E lec t r i ca l  Provisions 
Supports & Cooling Provisions 
Diplexe r 

Transponder Equipment 
Transponder 
X-Band Flush HnW. Omni Ant. ( 3 )  
X-Band Trans. & Supports 
X-Band Power Divider 
E lec t r i ca l  Provisions 
Supports & Cooling Provisions 
Diplexe r 

TOTAL ELECTROrJICS SUBSYSTEH 

CURRENT 
WEIGH" 
1-1-6k 

(51.0) 

12.2 
12.0 
4.8 
7.0 
3 *O 
8.0 
1 .o 
1.0 
2.0 

(130 0 )  
30.0 
95.0 
5.0 

(82.4) 
30.0 
17.8 
10.0 
10.0 
3 -0 
9.6 
2.0 

(37.6) 
10.0 
3 .c 

12.6 
1.0 
3.0 
6.0 
2.0 

301.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATENEXT 

SERVICE KODULE 

REACTION CONTROL 

CIJRRENT 
WEIGHT 
1-1-64 

ITEM 

BEACTION CONTROL STSTEM 

(161.4 
80.5 

Propellant Systems 
Oxidizer System 

Tanks &Expulsion Devices 
Plumbing, F i t t i ngs  & Insulation 
Valves & Regulators 
Sensors 
SUpprtS  
Quantity Gaging 

28.8 
8.5 

12.0 
3.0 
Lgi2 
10.0 

Fuel System 
Tanks & Expulsion Devices 
Plumbing, F i t t i ngs  & Insulation 
Valves & Regulators 
Sensors 

Quantity Gaging 
supports 

80.9 
29.2 

12.0 
3.0 

18.2 
10.0 

a. 5 

Pressure System 
Tanks (4500 p s i )  
Plumbing, F i t t i ngs  & Insulation 
Valves & Regulators 
Sensors 
supports 

(128.0) 
19.0 
6.0 

76 .O 
7.0 

20.0 

Engine System 
Engines 
Reflectors & Insulation 

S t ruc tura l  Provisions 

Elec t r ica l  Provisions (60.2) 

T0TE.L REACTION CONTROL S’PSTPI 5eO.O 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and KNFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEXENT 

SERVICE MODULE 

EUXTRICAL POWER 

ITEX 

Fuel Cell Power System 
Fuel Cell Power Pack (Incl. Kount Instrumentation) 
Intermodular - Radiator Plumbing 
Fuel Cell Nodule Fount Attach 

Subcontractor Components 
Plumbing and Valves 

Fuel Cell and ECS O2 System 
Subcontractor Components 
Plumbing and Valves and Supports 

Water Glycol - Fuel Cell Heat Transfer System 
Elect. Wiring - Supercritical Gas 
Space Radiator (Outer Skin) 
Fuel Cell Module Stabilization Webs 
Fuel Cell Plumbing Supports 

FQel Cell E2 Sy"-+-ea 

Power Distribution 
Electrical Transmission 
Power Distribution Box 

Electrical Common Utility 
Electrical Transmission 
Sequencer 
Adapter Separation System 
c/M to S/M Separation System 
Pyrotechnic Initiation 
Provisions 

TOTAL ELECTRICAL POWE3 

CURPmTT 
WEIGHT 
1-1-64 

(1196.6) 
753.6 

26.7 
2.0 

153,s 
5.5 

168.2 
31.7 
7.0 

10.0 
26.9 
3.8 
8;O 

(71.2) 
40.0 
31.2 

( 116.2) 
U . 0  
28.0 
7.0 

18.0 
12.0 
10.2 

1384.0 

52 
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N O R T H  A W E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVlSlON 

DETAIL WEIGHT STATEXENT 

SERVICE NODULE 

ENVIRONMENTAL CONTROL S Y S T p l  

ITEM 

ENVIRONMENTAL CONTROL SYslEM 

Water-Glycol Circui t  
Subcontractor Valves & Controls 
Plumbing and Hardware 
Water - C-lycol 
S p a G  2aa ia tor  (Outer Skin) 

idater Suppl~: System 
Plunbing' c' nd Hardware 
Miscellaneous Brackets & Supports 

Oxygen Supply System 
Plumbing and Supports 

Common I t e m s  
Supports 

TOTAL ENVIR0I"NTAL CONTROL SYSTEM 

CmLRENT 
WEIGHT 
1-1-64 

('74.8) 
6.0 

21.5 
10.0 
37.3 

(7.5) 
7.0 
05 

(1.7) 
1.7 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STA"E3IENT 

SERVICE MODULE 

MAIN PROPUTSION 

ITEM 

MAIN PROPUTSION 

Propellant Systems 
Oxidizer System 

Tanks & Doors 
Sk i r t8  
Plumbing, F i t t i ngs  & Insulation 
Valves 
Quantity Indication 
Mixture Ratio Control 
Supports - Plumbing & Equipment 

Fuel System 
Tanks & Doors 
Skirt8 
Plumbing, F i t t i ngs  & Insulation 
Valves 
Quantity Indication 
Supports - Plumbing & Equipment 

Pressure System 
Tanks (4400 p s i )  
Tanks Supports 
Plumbing, F i t t i ngs  & Insulation 
Valves, Regulators & Heat Exchanger 
Supports - Plumbing & Esuipment 

Engine System 
Engine 
Closeouts - Throat t o  S/M 

Elec t r i ca l  Provisions 

CUR= 
WEIGHT 
1-1-63 

(1356.0 
759 3 

557 0 
59.8 
53.0 
4.5 
25.5 
14.0 
45.5 

596.7 
458.0 
33.2 
42.0 
4.5 
25.5 
33.5 

(925 .O) 
784.0 
30.0 
24.0 
119.0 
38.0 

(715 .O) 

25.0 
690.0 

(42.0) 

TOTAL MAIN PROPULSION SYSTEM 3038.0 

5h 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITpl 

MACTION CONTROL 

RCS Propellant 
Usable 
Residual 

Trapped System 
Mixture Ratio 
Expulsion Efficiency 
Loading Tolerance 

2 s  E e m m  

DETAIL WEIGHT STATEME;NT 

SERVICE MODULE 

USEFUL LOAD 

CURRENT 
ITEIGHT 
1-1-64 

835.0 
790.0 
45.0 

4.0 
9.0 

24.0 
8.0 

ELECTRICAL POUER (Normal Mission) 

Hydrogen - Supercr i t ical  Gas 
Usable (Electrochemical Incl .  Tolerance) 46.0 
Unusable (Residual. & Instrument Error) 3.2 
Emergency Provisions 4.7 
Expended (Leakage & Purge) 4.6 

Usable (Electrochemical I n c l  . Tolerance 377.0 
q g e n  - Supercr i t ical  Gas 

Unusable (Residual & Instrument Error) 17.5 
Emergency Provisions U . 0  
Expended (Leakage & Purge) 6 .O 

3.0 

(503.0) 

58.5 

444.5 

E3JVIRONMENT.4L CONTROL (Normal Mission) (208.0) 
Oxygen - Supercr i t ical  Gas 208.0 

Usable (Metabolic) 76.5 
Unusable (Residual & Instrument Error) 9.1 
Emergency Provisions 25.3 
Expended (Leakage, LEN, PISS, Iiepress.) 97.1 

PROPUISION 
Main Propulsion Helium 
Main Propellant Residuals 

Trapped - System 
Trapped - Engine 
Mixture Ratio Tolerance 
Loading Tolerance 

( 681.0) 
99.0 

582.0 

225.0 
67.0 
100.0 
190.0 

TOTAL USEFUL LOAD (Less Main Propellant) 2230.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL 'dEIGI-lT STATEMENT 

LAUNCH ESCAPE SPSTEX 

SUMI.IARY 

ITEM 

LAUNCH ESCAPE SISTER 

Strucutre  

Tower Assy 
Escape Motor S k i r t  
Pi tch Motor Structu_rre 
Nose Cone and Ballast Support 
Attaching P a r t s  
Tower Insulat ion 
S k i r t  Insulat ion 

Separation Provisions 

Ballast 

Propulsion 

Escape Motor 
Je t t i son  Motor 
Je t t i son  Motor Skirt  
Pitch Control Pfotor 

E l e c t r i c a l  P m r  

C/M Boost Protection Cover 

TOTAL LAUNCH ESCAPE SYSTEN 

CURRF;NT 
WEIGHT 
1-1-64 

316 
208 
162 
113 

9 
198 

22 

(49) 

( 509 ) 

( 5340 

476'7 
434 

92 
47 

7205 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

DETAIL WEIGHT STA'TEMENT 

ADAPTEE 

ITpl 

ADAPTER 

CURRENT 
WEIGHT 
1-1-64 

Struc ture  

Basic Body St ruc ture  
Honeycomb Panels 
h q p r o n s  
Frames & Rings 
Access Doors 
F i t t i ngs  & Attachings Parts 

Secondary Structure  
m supports 

Insulat ion 

Separation Provisions & Attach 

Miscellaneous 

E l e c t r i c a l  Provisions 

TOTAL ADAPTER 

57 
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( 3330 

2237 
44 

208 
50 
50 

36 

387 

288 

3400 


